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OW the Reliable Vacuum System makes steam heat 
more efficient with less fuel will be more readily under- 
stood by first grasping the theory of vacuum steam 
heating. 

The vacuum steam heating system is fundament- 
ally the ordinary steam system plus some means of 
automatically exhausting air from the piping and radiators — 
in technical terms, producing and maintaining a partial vacuum 
in the heating system. 

The theory of vacuum heating is based upon two thoroughly 
established physical facts: — 

(1) In a perfect vacuum — barometrically rated at 30 
inches — steam generates at a temperature of 98 degrees Fahren- 
heit. Under normal atmospheric pressure the lowest steam-gen- 
erating temperature is 212 degrees. Steam is generated at inter- 
mediate temperatures between 98 degrees and 212 degrees by a 
lower fire — in other words at a saving of fuel. 

(2) In a perfect vacuum, steam travels at the rate of about 
1500 feet a second — faster than sound. In the ordinary steam 
heating system, the resistance of air in pipes and radiators is 
extremely great, and causes the steam to circulate very slowly. 

It should be noted that a perfect vacuum is not necessary in 
practice; a vacuum of 5 to 8 inches will produce a positive circu- 
lation of steam in anv svstem. 
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What 



Reliable 



Vacuum System 



HE Reliable Vacuum System consists of an air- 
suction or vacuum pump and condenser, which are 
located in the basement, and automatic air valves 
which are connected to the radiators. Air pipe con- 
nects the automatic air valves on radiators to the pump 
and condenser. 

The purpose of the pump is to produce and maintain a par- 
tial vacuum in the heating system — in other words, to keep the 
pipes and radiators constantly free from air. 

The automatic air valve permits the air to be drawn from the 
radiator by the pump, but closes when steam comes in contact 
with it. As the air valve is placed on the end of the radiator 
farthest from the steam inlet, steam cannot close it until all the 
air is removed, and the entire radiator tilled with steam. 

The condenser prevents, steam, water and foreign matter 
from entering the pump. This enables the pump to operate 
under ideal conditions, as nothing but air passes through it. 

Reliable Vacuum Pumps are made in two types: one, oper- 
ated by city water pressure, the other by electricity. They are 
mechanically simple, start and stop automatically, and require 

no attention. 

The Reliable Hydraulic Vacuum Pump has two vertical cyl- 
inders — one for motive purposes, the other for exhausting air 

from the radiators. 

The operation of the pump is governed positively by the cut- 
off which stops the pump automatically when the proper degree 
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of vacuum has been attained and starts it again when there is 
more air to be removed from the radiators. 

The automatic cut-off insures economical operation of the 
pump, because it prevents the consumption of water except at 
times when the pump is pulling out the air. 

The Reliable Hydraulic Vacuum Pump is made entirely of 
brass and phosphor bronze — cannot rust and is built to last a 
lifetime. 

The Reliable Electric Vacuum Pump consists of two pump- 
ing cylinders compactly mounted with motor on a heavy base, 
with the pump back-geared directly to the motor. 

The Reliable Electric Vacuum Pump has no complicated 
parts to get out of order, and requires absolutely no attention 
with the exception of an occasional oiling. Is equipped with 
cut-off switch which automatically stops the pump when the air 
lias been exhausted from the system, and starts it when air ac- 
cumulates in the radiators. 

Reliable Vacuum Pumps take up but small space; the hy- 
draulic pump can be fastened to the wall; when so affixed, the 
largest size of pump projects only twelve inches. In height, the 
different sizes vary between 2.5 and 42 inches. 

■ 

A foundation for the electrically driven pump will only 
occupy floor space eighteen inches square, and the pump itself 
is hut 16i/> inches high; auxiliary apparatus, such as condenser 
and expansion tank, can be fastened to the wall, out of the way. 
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What 



Reliable 



Vacuum SystemDoes 



HE Reliable Vacuum System produces the immediate 

heating of every radiator in the building, regardless 
of distance from the boiler. 

The removal of dead air from all radiators and 
pipes by the Reliable Vacuum Pump does away with 
resistance to the inflowing steam. Where the Reli- 
able Vacuum System is used, the air is pulled out of the system 
instead of being pushed out by the steam. The steam travels to 
every part of the system instantly — no waiting for one radiator 
to heat before the steam reaches a radiator in another room. 

The absence of air from the radiator also means that the 
radiator itself becomes heated much more rapidly, and that every 
square inch of its surface is effective heating surface. In the 
ordinary steam system, air-pockets in the radiators practically 
insulate a portion of the radiator surface from the heat of the 
steam. 

The Reliable Vacuum System equalizes the circulation of the 
steam. The pump exhausts air from every part of the heating 
system, and steam rushes in to fill the void. There are no "dead 
ends" — every radiator does full dutv. 

This fact alone will justify the application of the Reliable 
Vacuum System to heating plants when slow-heating or "dead" 
radiators have given trouble. 

The application of the Reliable Vacuum System to a steam 
heating plant combines the advantages of hot water heating with 
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those of ordinary steam heating, coupling the low temperature 
range of hot water with the high temperature of steam* 

The lowest possible temperature at which steam can be gen- 
erated in the ordinary steam system is 212 degrees. This heat 
is excessive in moderate weather, and must be tempered by open- 
ing doors and windows. In other words, with the ordinary steam 
system you have to supply a definite quantity of heat to get any 
at all ; if this quantity happens to be more than you need on a 
mild day, you are obliged to throw part of it away. 

On the other hand, even with the thirty-five to forty per cent 
additional radiation that the hot water system has, it is often 
found inadequate during severe weather. 

The Reliable Vacuum System enables you to provide just 
the amount of heat required, regardless of weather conditions, 

mild or severe. 

The radiator temperature is controlled absolutely by the 
amount of the fire, only a slight increase being necessary for the 

coldest weather. 

The increased pressure necessary can be measured in ounces, 
in contrast with the pounds required with the ordinary steam 

system. 

With the Reliable Vacuum System you can maintain a 
comfortable room temperature in mild weather by generating 
steam at temperatures low enough to do away with overheating. 

This is accomplished in the Reliable Vacuum System by mod- 
erating the fire to suit conditions ; the boiling point of the water — 
the temperature at which steam generates — becomes lower as the 
fire is moderated. In the partial vacuum produced, steam can be 
supplied to every radiator 30 degrees, or more, cooler than with 
the ordinary steam system, where a moderation of the fire means 
no steam at all. Thus there need be no overheating in mild 

weather. 

This combination of the advantages of hot water and steam 
is accomplished, too, without certain definite disadvantages of 
either. 
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Hot water is a sluggish heat-conveying medium as compared 
with steam in a vacuum. Where the Reliable Vacuum System is 
applied, a building can be heated in minutes where hot water 
would take hours. 

Much less radiation is required with the Reliable Vacuum 
System; the excessive amount needed with the hot water system 
is not only unsightly in appearance, but takes up valuable space. 

Furthermore, with the hot water system there is always dan- 
ger of leakage, and of pipe-freezing when the system is not in 
operation. 

The Reliable Vacuum System does away with the h unmering 
noises which are almost universally recognized as an unavoidable 
evil in connection with the ordinary steam heating system. 

With the Reliable Vacuum System there is no drip from air 
valves, to spoil floors and ceilings; no offensive odors, or hissing 
noises as there are where the ordinary steam system is used with- 
out drip-pipes. 

The application of the Reliable Vacuum System makes 
fuel bills at least one-quarter less than with the ordinary steam 
system; in many cases where this system has been applied, the 
resultant fuel saving has been as high as 40 per cent. 

This great fuel saving is explained by three facts: — 

(1) The Reliable Vacuum Pump pulls the air out of all 

pipes, radiators and coils. 

In the ordinary steam heating system, the steam pushes the 
air out and a portion of the heat of the steam is converted into 
energy. Fuel consumed in generating power to push out the air 

is wasted absolutely. 

(2) The Reliable Vacuum System makes every square inch 
of radiation effective heating surface. Where a radiator is one- 
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le heating season it is possible to provide ample heat with steam 
generated at less than atmospheric pressure. Vacuum-gener- 
ated steam, even at its correspondingly Lower temperatures, fur- 
nishes as much heat as steam at positive pressures in the ordinary 
steam system, because of the added efficiency which the Reliable 

* 

Vacuum System gives to all radiators. 



No waste 

from 

ov erheat in 



Ounces 

of steam 
pressure 



fm 






i I 



i I 



if rj 



*n 






' ' 



Ci 






. 



\w 



1 






t 



"—^j* 



is. Jt 



tfi. 



* E *fTA u R A N 



l& 



iLANO 



CUYAHOGA BLDC Cl£V / £LAA£>,0 



u Reliable 
\ acuura 
Pump does 

i \ ice l«»r 
these ihree 
buildings; 
steam sup- 
plied b) 
cen tral 

.11 ion 



17 



The Reliable 

Vacuum 

System 

means a 

warm 

building in 

minutes 

instead 

of hours 




i 



, 



18 



How the Reliable 
VacuumSystemOperates 



HE operation of the Reliable Vacuum System is en- 
tirely automatic. To place the system in operation, 
it is only necessary to turn on water where the Reliable 
Vacuum Pump is used, or to close a switch where the 
Reliable Electric Vacuum Pump is installed. 

The operation of the Reliable Vacuum System in 
connection with a steam heating plant is as follows: — 



The pump should be placed in operation when the fire is 
first started under the boiler. The air valves are open when cold 
and the pump exhausts air from the entire system — radiators, 
piping and boiler — putting it under a partial vacuum. Steam 
begins to generate long before the water becomes hot enough to 
boil at atmospheric pressure, and is instantly pulled by the suc- 
tion of the pump into every radiator, expanding into the space 
that was previously filled with air. When 
steam comes in contact with the air valves 
on the radiators, the valves close. 

The principle upon which the auto- ^ 
matic air valve operates can be easily un- 
derstood by reference to the accompany- 



Sectional View 
of' Air Valve, 
m Radiator 



ing illustration. 
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The expansion post "P" is made of a 
irbon composition, which expands as it 

becomes heated. 
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Before the radiator becomes filled with steam, the expansion 
post being cold is in a contracted state, and the air passage "S" 
is open. This permits the Reliable Vacuum Pump to pull out 
the air. which follows the course indicated by the arrows. 

As steam comes in contact with the air valve aftei all the air 
has been removed from the radiator, the post expands, closing the 
air passage and preventing any steam being drawn through the 
valve. 

As the steam condenses in the radiator and the expansion 
post cools, it contracts, permitting any air in the radiator to be 
drawn off by the Reliable Vacuum Pump. 

When the air has been exhausted from the system, the Reli- 
able Vacuum Pump stops automatically and does not operate 
again until there is more air to be removed from the radiators. 
In a tight system, the pump has only to exhaust the air which is 
liberated from the water in the boiler. 

This explains why the cost for water and power to operate 
Reliable Vacuum Pumps cannot exceed a few cents a day, even 
where a large amount of radiation is used, and cannot be meas- 
ured in cents per day with a small amount of radiation. 

The Reliable Vacuum Pump can operate only where there is 
air to be removed from the radiators. When the vacuum reaches 
the required point, the automatic cut-off stops the pump; when 
the vacuum drops below the set point the pump begins to operate. 

A few strokes of the pump an hour will maintain the proper 
degree of vacuum in a tight system where air valves are prop- 
erly adjusted. 

There are many Reliable Vacuum Systems installed where 
several strokes of the pump every three or four hours keep the 
radiators free from air, making the operating cost practically 
nothing. 
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HE Reliable Vacuum System is inexpensive to install 
in connection with either new or old steam heating 
plants. 

A new steam heating plant equipped with the 
Reliable Vacuum System costs less than the corre- 
spending hot water system, and but little more than 
the ordinary steam system. 

In applying the Reliable Vacuum System to an existing 
heating plant it is only necessary to equip the radiators with 
automatic air valves, and make connection between these and 
the pump with air piping. 

Where the existing system is already equipped with drip 
or air-lines, this can be connected direct to the pump at very 

small cost. 

The Reliable Vacuum System will more than pay Tor itself 
in fuel saved, and in the satisfaction derived from the ideal 
heating results which it produces. 
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Francis T. Sarmiento's Residence 

Alington Place, Detroit, Mich. 
Using the Reliable Vacuum Pump 
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NY heating contractor can furnish and install the 
Reliable Vacuum System. 

If the heating contractoi or architect, whom you 
consult is not informed, write us direct, and we will 
put you in touch with the nearest one on our special 
list of experts whom we recommend as reliable 

and capable. 

Our engineering department is at your service for the con- 
sideration of any special problems involved; and if there is any 
feature of the Reliable Vacuum System that is not entirely 
clear to you, a letter from you will be given special attention 
bv us. 
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